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Abstract 
Although the use of theories and evidence is often stressed in the development of health 
promotion interventions, this does not guarantee the success of an intervention. Thus, we 
need to reflect on intervention development processes that use different types of theories 
and evidence. In this paper, we provide a reflective discussion on how we identified evidence-
based behavior change techniques and counseling themes for a health promotion 
intervention. In addition, we discuss the challenges that we encountered and what we 
learned during the process: a) a lack of previous research and meta-analyses, b) 
inconsistencies in evidence, c) integrating evidence and theories that have different starting 
points, and d) collaborating with researchers who represent different evidence and theories.  
During the process, we benefitted from having the clear goal of conducting evidence- and 
theory-based work. We solved the challenges by, for example, utilizing different types of 
evidence and being reflective about the reasons behind any inconsistencies in the evidence. 
In retrospect, we would have benefitted from closer collaboration between the teams that 
worked separately with different evidence. These kinds of reflective descriptions of 
development processes and the challenges encountered during them may help other 




Theories and evidence play a key role in designing health promotion interventions.  A theory is defined 
as a “set of interrelated concepts, definitions, and propositions that explain or predict events or 
situations by specifying relations among variables” [1]. By the term evidence, we refer to knowledge 
that can be reasoned with some scientific proof. When an intervention is designed, theories and 
evidence can help identify relevant determinants for health outcomes and select delivery methods 
for the intervention [2]. 
Although the utilization of theories and evidence is one factor that has been associated with the 
effectiveness of health promotion interventions [3-4], it does not automatically guarantee 
effectiveness [5]. Thus, we need reflective descriptions of the intervention development processes 
that use different types of theories and evidence in order to better understand what kind of utilization 
of these theories and evidence can be beneficial for developing effective interventions.  
The recent development of categorization tools for theory utilization [6], the active components of 
interventions – behavior change techniques (BCT) [7] – and their mechanisms of action [8] have been 
important steps toward systematizing the utilization of theories and evidence to evaluate and report 
intervention methods in retrospect. In addition, tools such as Intervention Mapping [9] have been 
developed to highlight the theoretical assumptions in the design of interventions. However, each 
process of designing an intervention is unique, and researchers doing this need to reflect upon what 
applying evidence and theories mean in their specific case. 
In this paper, we provide a reflective discussion on our process of developing active components and 
contents for a health promotion intervention. The intervention is conducted through a mobile 
application and aims to promote micro-entrepreneurs’ work ability and recovery from work1 [12]. The 
theoretical framework of the intervention leans on the Self-determination Theory (SDT) [13] and the 
Behavior Change Wheel [14]. 
We focus here on the process of developing the intervention’s counseling content, in which the 
themes of counseling were integrated with BCTs. By behavior change technique we refer to “an 
observable, replicable, and irreducible component of an intervention designed to alter or redirect 
causal processes that regulate behavior” as defined by Michie [7]. By counseling themes, we refer to 
topics and factors that are relevant for work ability and recovery from work. The process of 
intervention design also includes adapting the content to suit the software through which the content 
is delivered to the intervention participants, but the software design process is presented in a 
separate publication [15]. 
We focus on the following aspects of the process of developing the counseling content: 
1. How we identified the evidence-based a) BCTs and b) counseling themes relevant for the 
intervention. 
2. The challenges we encountered when identifying and integrating evidence-based BCTs and 
counseling themes with each other and with the intervention’s theoretical framework, and 
what we learned from the challenges. 
                                               
1 Work ability can be defined as the balance between a person’s resources and the demands of 
their work [10]. Recovery from work refers to activities that aim to replenish resources and to 
enable the continuation of work activities [11]. 
 
2. The processes of identifying evidence-based behavior change techniques and counseling 
themes 
We identified evidence-based BCTs and counseling themes using two teams: one from Tampere 
University, represented by Sanni Tiitinen, Sakari Ilomäki and Johanna Ruusuvuori; and the other from 
the Finnish Institute of Occupational Health (FIOH), represented by Jaana Laitinen, Eveliina 
Korkiakangas and Heli Hannonen. 
2.1 Identifying evidence-based behavior change techniques  
To identify evidence-based BCTs, Tampere University’s team conducted systematic literature 
searches of reviews and meta-analyses of health behavior change. We chose reviews and meta-
analyses as sources of evidence because they are typically seen as providing a high-quality level of 
evidence [16] as compared with single studies, which always include multiple elements that can 
explain the effectiveness of the techniques. 
 
Table 1. Selected BCTs and studies suggesting their effectiveness. Meta-analyses and meta-




Effectiveness identified in a study 
focusing on face-to-face or all 
types of interventions 
Effectiveness identified in a 
study focusing on technology-
based interventions 
Goals and planning Hankonen et al., 2015** [20] Bort-Roig et al., 2014 [25] 
McEwan et al., 2016* [21] Nour et al., 2016* [26] 
Michie et al., 2009* [22] Schoeppe et al., 2016 [19] 
Shilts et al., 2004 [23] Webb et al., 2010* [4] 
Williams & French, 2011* [24]    
Self-monitoring Bird et al., 2013 [27] Schoeppe et al., 2016 [19] 
Gardner et al., 2016 [28]   
Michie et al., 2009* [22]   
Olander et al., 2013* [29]    
Feedback Michie et al., 2009* [22] Bort-Roig et al., 2014 [25] 
  Nour et al., 2016* [26] 
  Schoeppe et al., 2016 [19] 
  Webb et al., 2010* [4]  
Social support Hankonen et al., 2015** [20] Bort-Roig et al., 2014 [25] 
Greaves et al., 2011 [30]   
Olander et al., 2013* [29]    
Shaping knowledge & 
Natural consequences 
McDermott et al., 2016* [31] Nour et al., 2016* [26] 
Williams & French, 2011* [24]    
Social comparison 
Hartmann-Boyce et al., 2014* [32]  Webb et al., 2010* [4]  
Regulation   Webb et al., 2010* [4] 
 
In the preliminary phase, we concentrated on multi-behavioral, technology-based interventions that 
targeted the dietary habits, physical activity and sleep of working-age people with no particular 
diagnoses. We focused on these three target behaviors because, at the point of conducting the 
literature searches, these had been selected for inclusion in the intervention. We conducted searches 
in PubMed, Medline, Cochrane, CINAHL and PsycINFO, and after excluding duplicates, we had 705 
references. As we found only three studies that focused on reviewing the effectiveness of the 
techniques and the features of interventions [17-19], we decided to extend our focus and conducted 
additional searches on meta-analyses and reviews that focused specifically on BCTs in both single- 
and multi-behavior, as well as both technology-based and face-to-face interventions. Finally, based 
on 15 previous studies, reviews and meta-analyses, we chose seven BCTs for a closer analysis of their 
potential in the intervention development. We prioritized evidence provided by meta-analyses and 
meta-regressions and supplemented it with evidence from systematic reviews. Table 1 presents the 
BCTs and studies according to the basis on which they were selected. To categorize the BCTs, we used 
Michie et al.’s [7] taxonomy. 
2.2 Identifying evidence-based counseling themes for the target group  
When identifying evidence-based counseling themes for the target group – micro-entrepreneurs – 
we focused on behaviors that promote work ability and recovery from work, that is, the factors that 
had been chosen as the targeted long-term outcomes of the intervention [12].   
FIOH’s team gathered previous research evidence on work ability and recovery from work in both 
small and large workplaces – and later systematized the literature into systematic and scoping reviews 
[11,33-36]. Based on previous research, we concluded that when enhancing work ability and recovery 
from work it is important to 1) promote work-related resources, such as social support, job control 
and breaks at work [37]; 2) decrease high demands and cognitive workload [37] and 3) promote 
personal resources through improving health-related habits and lifestyle areas such as physical 
activity, sleep and dietary habits [38-39]. Further, we observed that effective health promotion at 
work requires considering occupation-related factors, because 1) these factors set specific demands 
and conditions for health behavior [40] and 2) the effectiveness of interventions has shown to 
increase when the actions are tailored according to occupation and work tasks [36].  
In order to tailor the counseling themes for the target group, we examined earlier surveys by the 
Federation of Finnish Enterprises, referred to as FIOH’s team’s experience in health promotion 
projects among micro-entrepreneurs [41], and referenced workshop discussions with both 
entrepreneurs themselves and representatives of the Federation of Finnish Enterprises. These 
sources of evidence highlighted that time management and stress management are relevant themes 
for micro-entrepreneurs. It also became evident that the social context of health promotion is 
different for micro-entrepreneurs than for workers at larger workplaces; micro-entrepreneurs may 
lack social contacts with co-workers. According to Finnish legislation, micro-entrepreneurs are not 
obliged to arrange occupational health services for themselves, nor to have organizations for safety 
or human resources. 
As a result of combining the different types of evidence on relevant themes for the targeted long-
term outcomes, counseling focused on the following themes: work ability, sleep, physical activity and 
sedentary behavior, recovery from work, stress management, time management and dietary habits. 
Each of the themes formed an independent thematic module in the mobile application. 
3. Challenges and learning from the process of identifying and integrating theories and 
evidence  
Next, we reflect on the challenges that we encountered during the process and what we learned from 
them in relation to identifying and integrating theories and evidence in the development of a health 
promotion intervention. 
 
3.1 Utilizing different types of evidence due to a lack of previous research and meta-analyses 
The first challenge that we faced in relation to identifying evidence-based counseling themes and 
BCTs was a general lack of evidence. Although meta-analyses are traditionally considered to provide 
conclusive evidence [16], we were unable to gather all the relevant information from the meta-
analyses. In relation to identifying evidence-based counseling themes, FIOH’s team found that 
previous scientific literature has neither broadly nor systematically addressed the work ability and 
recovery from work of micro-entrepreneurs [11]. Further, in relation to identifying evidence-based 
BCTs, earlier review articles have pointed out that the same BCTs are often used in both intervention 
and control groups [42], that no significant differences have been found between effective and 
ineffective techniques [43], and that intervention and control settings vary enormously [17]. All these 
features have contributed to the difficulty of conducting meta-analyses that provide systematic 
evidence of the effectiveness of BCTs.  
We also noticed that it is difficult to find evidence of the effectiveness of BCTs because some of them 
have been utilized in interventions so infrequently. For example, the meta-analyses and reviews that 
we had gathered as the sources of identifying evidence-based BCTs did not highlight techniques 
related to restructuring one’s physical and social environment, although we had hypothesized on the 
basis on the Behavior Change Wheel [14] that they could be relevant for ensuring opportunities for 
behavior change. However, it was crucial to study the meta-analyses carefully, and we found that 
Webb et al.’s [4] meta-analysis of 85 interventions included only two, and that Williams and French’s 
[24] meta-analysis of 27 interventions included no interventions that used techniques related to 
restructuring antecedents or the environment.  
Our solution to the lack of evidence provided by meta-analyses was to use multiple forms of evidence, 
such as different types of scientific literature, and experiences of using micro-entrepreneurs as a 
target group gained from earlier research and development projects. We also aimed to take into 
account the limits of different types of evidence. For example, we recognized that micro-
entrepreneurs are a heterogeneous target group whose viewpoints the participants of previous 
projects do not comprehensively represent and thus, we aimed to utilize wide-ranging previous 
literature on the health promotion of all working-age adults. In retrospect, it would have been useful 
to gather the target group’s experiences more systematically and comprehensively, as it turned out 
that we did not fully understand the prerequisites for successful interventions among micro-
entrepreneurs.  
3.2 Highlighting theory-based operationalization of BCTs due to inconsistencies in evidence 
The second challenge that we encountered in relation to identifying evidence-based BCTs in particular 
was the inconsistencies in the existing evidence. For example, Michie et al. [22] reported that the 
effectiveness of self-monitoring is enhanced when it is combined with, for example, feedback in face-
to-face interventions, and Webb et al. [4] identified feedback as an effective technique in technology-
based interventions. On the other hand, McDermott et al. [31] demonstrated a negative association 
between target behavior and feedback on performance. Similar inconsistencies were observable in 
relation to the effectiveness of social support [20,24,29-30]. Thus, we had to reflect upon not only 
which BCTs were effective, but on the social mechanisms through which they could be effective, in 
which contexts and under which conditions [44-45]. 
Tampere University’s team’s expertise in social interaction was very useful when dealing with these 
kinds of inconsistencies in evidence. We leaned on the understanding that people co-construct the 
meanings of every utterance and activity in the minute practices of social interaction [46]. Thus, as 
we understood that the techniques of providing feedback and social support are fundamentally based 
on the logic of social interactions, we were able to see that the inconsistencies were understandable 
because the way in which the techniques are put into practice at the detailed level of (face-to-face 
and technology-based) interaction is crucial for how they are experienced. 
 
This understanding of the reasons behind the inconsistencies led us to treat the list of effective BCTs 
identified on the basis of previous meta-analyses and reviews as a mere starting point for a theory-
based operationalization of the techniques. As we had decided to base the intervention on SDT [12], 
we used this in the operationalization of the selected BCTs. According to SDT, the building blocks for 
motivation are the needs for autonomy, competence and relatedness, and that to be motivated, one 
should feel that one is a voluntary source as well as a capable and appreciated agent of change [47]. 
Table 2 presents reflections on the selected BCTs from the perspective of SDT. 
 
Table 2. Reflections from perspective of SDT on selected BCTs (in alphabetical order). An asterisk 
(*) indicates that previous meta-analyses or reviews identified the BCT as potentially beneficial (as 
described in Section 2). 
BCT Reflections from perspective of SDT  
Feedback and monitoring* To support competence, feedback should be informative and non-
judgmental; to support relatedness, it should be empathetic [48]. Rewards 
were seen as unsuitable, as they would carry the risk of externalizing 
motivation [13]. Competence can also be supported through feedback and 
self-monitoring, which generate reflection and enable control of one’s own 
behavior [49].  
Goals and planning* To support autonomy, users should be able to set their own goals; ones that 
are relevant to them; to support competence, the goals should be realistic 
[48].   
Identity Not identified as an effective/ineffective BCT in previous meta-analyses or 
reviews because of scarce utilization in interventions. From the perspective 
of SDT, identification of one’s own values and integrating them into one's 
own identity supports autonomy and internalized motivation [50].  
Regulation* Enhancing regulation can be seen as supporting competence.  
Self-belief Ambiguous and scarce evidence on effectiveness [see 32,51,4]. From the 
perspective of SDT, self-belief should be supported in ways that support 
competence and autonomy.  
Shaping knowledge & 
Natural consequences* 
To support competence, users should feel they have sufficient knowledge 
and skills to achieve their goals; to support autonomy, knowledge should be 
relevant for the users [48].  
Social comparison* The structure of a user’s motivation affects the way in which they 
experience social comparison [52]. As social comparison can be useful for 
some users but not others, caution should be taken when implementing it.  
Social support* To support relatedness, social support should enhance the feeling of being 
heard and appreciated; it must not undermine competence and social 
support should avoid patronizing. 
 
 
3.3 The challenge of integrating evidence and theories with different starting points 
The third challenge we encountered, specifically at the point at which we started to integrate the 
BCTs and counseling themes into the counseling contents, was that the different types of evidence 
were based on different starting points that were incompatible.  
 
As previous literature or our theoretical framework did not provide straightforward insights into 
structuring the counseling contents, the structure and materials for each thematic module were 
drafted on the basis of a successful intervention of face-to-face and video-mediated counseling for 
micro-entrepreneurs and working-age people at a high risk of type 2 diabetes, arranged by FIOH [41]. 
The existing materials included information on and assignments to promote work ability.  
In general, the utilization of the existing structure and materials significantly facilitated the drafting 
of the preliminary counseling contents. However, some unexpected inconsistencies ensued. Namely, 
the previous projects had been based on constructivist theory, and it became apparent that this was 
not fully compatible with the elements highlighted from the perspective of SDT. The functionality and 
apparent neutrality of the structure made it difficult to reflect upon the difficulties in relation to this 
inconsistency. As the structure and materials from the previous project had contributed to the very 
beginning of the integration process, it was practically impossible to modify them later without 
changing the counseling contents. Thus, we learned that to ensure compatibility, it is essential to 
reflectively plan the utilization of different types of evidence beforehand. 
3.4 The challenge of different researchers representing different evidence and theories 
The fourth challenge that we encountered was related to our working process, in which different 
researchers represented different evidence and theories.  
As we have described, Tampere University’s team was responsible for identifying evidence-based 
BCTs and the FIOH’s team for identifying evidence-based counseling themes for the target group. 
Further, to integrate theory- and evidence-based BCTs and counseling themes, the teams 
collaborated in cyclical processes. FIOH’s team drafted the preliminary structure and assignments for 
thematic modules. The drafts were then scrutinized by Tampere University’s team, who identified the 
BCTs (utilizing Michie et al.’s [7] taxonomy) in these drafts, analyzed their overall occurrence, and 
compared them with the evidence on effective BCTs. In addition, Tampere University’s team reflected 
upon the ways in which the BCTs were put into practice from the viewpoint of our theoretical 
framework, such as SDT. Based on this work, Tampere University’s team suggested modifications such 
as including the BCT of goals and planning and partly replacing giving information with instructions 
on how to perform the target behavior.  
At first, the teams worked separately. In the integration phase, we noticed that bringing the BCTs and 
counseling themes together was sometimes difficult, as these are not separate elements in the 
counseling content. This challenge was reflected in the difficulties of distributing the work and making 
decisions on the contents. In retrospect, it is clear that the two teams should have collaborated more 
from the beginning and proceeded by preparing one module at a time.  
4. Conclusions and practical implications 
Our aim in the development was to identify theory- and evidence-based BCTs and counseling themes 
and to integrate them into counseling contents for a health promotion intervention. Table 3 sums up 
the logic model of developing the counseling contents. Here, we have described one process of 
developing an intervention by looking at the challenges that may be encountered during the process 
and their possible solutions. 
 
Table 3. Logic model for counseling contents 
Resources  Activities  Short-term outcomes  Medium-term outcomes  
Long-term 
outcomes 
Funding for intervention 
development 
 
Researchers with expertise 
in healthy lifestyles, work 
ability and recovery from 
work 
 
Researchers with expertise 
in behavior change and 
motivation 
 
Previous research on health 
behavior change and health 
promotion 
 
Insight into target group 
gained through previous 
research and development 
projects at FIOH 
 
Insight into target group 





















Reflecting on one's own 
current habits and life 
situation 
 
Setting relevant and 
realistic goals through 
reflection and/or behavior 
change  
 
Reading or listening to 
materials that provide 
relevant, new information 
 
Completing assignments 
that promote chosen goals 
 
Obtaining supportive, 
relevant and clear feedback 
 
Confidence in application's 




relatedness in relation 
to behavior change to 
promote work ability 





Motivation to reflect 
upon one's work 
practices and lifestyle 
from the perspectives 
of work ability and 
recovery from work 
 
Enhanced 
opportunities to lead 
work practices and 
lifestyles that 
promote work ability 





work practices and 
lifestyles that 
promote work 
ability and recovery 




healthy food and 
sufficient amount 














Planned work  Intended results 
 
Our team benefitted from having a clear goal of conducting evidence- and theory-based work, as this 
gave us a shared starting point against which to measure our choices. However, in this paper, we have 
explained that developing an intervention as evidence- and theory-based is not a straightforward 
task. The lack of and inconsistencies in evidence may raise challenges that require utilizing different 
types of evidence. 
Although evidence is often ranked hierarchically in health sciences [16], we adopted a critical and 
realist approach [44-45] to the evidence by acknowledging the limitations of evidence hierarchies 
[53]. For example, when carrying out evidence-based planning, instead of relying on only the types of 
evidence that rank high in the hierarchy, one should consider scientific adequacy, relevance for 
current needs, and the ways in which the evidence addresses different values [54]. Thus, we utilized 
a variety of evidence (e.g., previous meta-analyses, experiences from previous interventions, and 
accumulated knowledge on health promotion professionals and interaction scholars) and reflected 
on the nature of this evidence and its limitations. 
Furthermore, as suggested by the realist evaluation perspective, it is important to analyze not only 
what works but also how and why it works (or does not work), in which contexts and under which 
conditions [44-45]. In developing counseling content, the realist evaluation perspective was especially 
useful when a) making informed decisions when including BCTs with scarce or inconsistent scientific 
evidence, b) planning how effective BCTs should be operationalized in order to align with SDT (see 
Table 2), and c) applying evidence from different contexts to the context at hand (e.g. taking into 
account the possibility of limited social support for micro-entrepreneurs). 
Integrating different types of theories and evidence related to behavior change enables planning 
counseling contents (BCTs and themes) for health promotion interventions in such a way that takes 
multiple perspectives into account. However, the process of integration is not straightforward when 
theories and evidence are based on potentially conflicting background assumptions. Further detailed 
reflections on the processes of developing theory- and evidence-based interventions are required 
within the field of health- and well-being-related counseling. 
Researchers and health promotion professionals need to be transparent about their choices if they 
want to plan credible theory- and evidence-based counseling for health promotion interventions.  
Reflective descriptions of development processes and the challenges encountered during these may 
help other researchers and professionals avoid encountering the same challenges. 
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